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Daily life assessments 
A B S T R A C T   
Prior research with predominantly younger to middle-aged samples has demonstrated that couples’ cortisol 
levels covary throughout the day (cortisol synchrony). Not much is known about cortisol synchrony in old age, 
and its potential broader societal correlates. The current study investigates associations between the socio- 
political context and cortisol synchrony as observed in older couples’ daily lives. 160 older German couples 
(Mage = 72 years, range: 56–89) provided salivary cortisol samples 7 times daily for a 7-day period. Socio- 
political context was quantified using state-specific voting data from the 2017 German federal election along 
the left-right political spectrum. Multilevel models controlling for diurnal cortisol rhythm, food intake, sex, age, 
body mass index, education, and individual-level political orientation revealed evidence for synchrony in 
partners’ cortisol fluctuations (b = 0.03, p < .001). The extent of cortisol synchrony was moderated by left-right 
political context, such that older couples living in a federal state placed further right exhibited greater cortisol 
synchrony than couples living in a federal state placed further left (b = 0.01, p = .015). Findings point to the 
importance of considering the socio-political context of health-relevant biopsychosocial dynamics in old age. 
Future research needs to investigate mechanisms underlying such associations, including how politics shape 
opportunities and motivation for interdependencies that promote better or worse health.   
1. Introduction 
Cortisol levels and diurnal cortisol patterns are linked in social units 
such as families and couples (Doerr et al., 2018; Lippold et al., 2020). 
Importantly, social units operate within a broader socio-political context 
(Holt-Lunstad, 2018). Extending our perspective from studying dyadic 
associations in everyday cortisol levels (cortisol synchrony) among so-
cial units such as couples to also consider the broader socio-political 
context within which couples operate promises a more comprehensive 
understanding of health-relevant social dynamics (Berkman et al., 
2000). Using repeated daily life assessments from 160 older German 
couples who also participated in a national longitudinal study, this 
paper examined how cortisol synchrony may differ between couples 
residing in federal states located further left or further right on the 
left-right political spectrum, taking into account individuals’ own po-
litical orientation. 
1.1. Everyday biopsychosocial dynamics: cortisol synchrony in older 
couples 
One indicator of socially interrelated physiological dynamics that 
has received increased attention in the past years is the extent to which 
romantic partners show interdependency in their hypothalamic- 
pituitary-adrenal (HPA) axis responses (Doerr et al., 2018; Liu et al., 
2013; Pauly et al., 2020). The HPA axis is one of our major systems 
regulating physiological arousal, and its activation results in the release 
of cortisol. Cortisol can easily be measured in saliva and is responsive to 
positive and negative social situations (DeVries et al., 2003). More 
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importantly, cortisol synchrony, defined as the dyadic covariation in 
cortisol fluctuations among romantic partners, may have important 
implications for both partners’ long-term health because increased 
prolonged cortisol levels are connected to health risks (Gaffey and 
Martinez, 2019). Cortisol synchrony has been linked with relationship 
functioning and varies across positive and negative interpersonal con-
texts such as conflict, moments of bonding, and, in some studies, partner 
presence (Laws et al., 2015; Liu et al., 2013; Pauly et al., 2020). Most 
research on cortisol synchrony has focused on younger to middle-aged 
samples. However, cortisol synchrony is proposed to possess particular 
relevance in old age because older adults tend to show increased HPA 
activity and impaired HPA feedback resulting in a slower return of 
cortisol levels to baseline once the HPA system is activated (Gaffey and 
Martinez, 2019). 
1.2. Everyday biopsychosocial dynamics occur within a broader socio- 
political context 
A number of conceptual frameworks highlight the importance of 
both proximal and distal social factors for individuals’ health (Berkman 
et al., 2000; Holt-Lunstad, 2018; House et al., 1988). Social relationships 
are formed and experienced within a broader societal context. Societal 
factors that may shape the structure of smaller social units such as 
couples comprise (sub-)culture (e.g., scripts about acceptable interper-
sonal behaviors), socioeconomic factors (e.g., labor market, gender gap 
in incomes), and politics (e.g., income splitting legislation; Berkman 
et al. (2000)). These societal factors, in turn, may influence how partners 
interact with one another and contribute to the closeness and reciprocity 
of relationships. Yet, very little attention has been paid to how the 
broader societal context could be interrelated with everyday 
health-relevant physiological dynamics in older adults (Holt-Lunstad, 
2018). 
The socio-political context directly influences societal structures 
through laws and public policy (Jost et al., 2009), which may lead to 
differences in opportunities and constraints for couples residing in 
different geographical locations such as federal states (Hagestadt and 
Dykstra, 2016). As an illustration, policies aimed at reducing the impact 
of the ‘motherhood penalty’ on women’s pensions may allow couples to 
retire at the same time and contribute to older women being less 
financially dependent on their husbands. Furthermore, political ideol-
ogy has been proposed to be a motivated social cognition that is linked 
with differences in important biopsychosocial characteristics including 
cognitive processing styles, memory, emotional reactions, approach/-
avoidance motivations, personality, personal values, and differences in 
brain structures (Jost, 2017; Mendez, 2017; Waytz et al., 2016). For 
example, in comparison with a more right-oriented political view, in-
dividuals with a more left-oriented view tend to engage in more delib-
erate, more reflective, and less intuitive thinking and they have smaller 
brain volume in the amygdala, a brain structure involved in processing 
fear and threat (Jost, 2017). Given older adults’ accumulated exposure 
to specific socio-political contexts and their increased reliance on social 
support due to age-normative vulnerabilities (Gerstorf and Ram, 2012), 
old age provides a useful venue for observing and examining how the 
political context relates to everyday cortisol synchrony. 
A widely-used organizing frame for political ideologies represents 
parties’ positions along a Left-Right (L-R) political spectrum, with liberal 
or progressive ideology on one end and conservative ideology on the 
other end (Jost et al., 2009).1 Left-oriented ideology has been shown to 
involve greater approach relative to avoidance motivation, a greater 
focus on reciprocity, and higher self-expression (Graham et al., 2009; 
Janoff-Bulman et al., 2008; Mendez, 2017). This might result in different 
interpersonal interaction styles. As an illustration, individuals with a 
more liberal political orientation demonstrated more open social be-
haviors such as smiling and were more engaged with a conversation 
partner in a laboratory task (Carney et al., 2008). Thus, if romantic 
partners engage in more expressive and approach-oriented interpersonal 
social behavior in a left-oriented context, this might promote greater 
interdependence in cortisol fluctuations in older couples. 
There are also theoretical arguments supporting the opposite 
assumption. Defining features of a right-oriented political context 
include an orientation towards traditions, in-group loyalty, and smaller 
and closer social groups (Jost et al., 2009; Waytz et al., 2016). Specif-
ically, social attention might be focused on a smaller number of close 
others, but in depth, whereas in a left-oriented context social energy 
might be spread among a wider social circle (Waytz et al., 2016). For 
example, experimental work showed that while conservatives and lib-
erals donated the same amount of money overall, conservatives gave 
greater amounts to a smaller number of charities whereas liberals gave 
smaller amounts to a larger number of charities (Farmer et al., 2020). 
Such lines of thought give reason to speculate that, in a context char-
acterized by right-oriented ideas, older romantic partners might be more 
interdependent and exert more reciprocal influence on each other, and 
thus cortisol synchrony might be more pronounced. 
In summary, there is ample reason to expect that the socio-political 
context (L-R ideology) might be related to older couples’ cortisol syn-
chrony. However, the direction of this association is an empirical 
question. 
1.3. The current study 
Prior studies have indicated that physiological arousal can be 
transmitted within social units such as couples (e.g., Helm et al., 2014). 
These interpersonal physiological dynamics that happen on an everyday 
basis may be one way through which romantic partners shape each 
other’s long-term health trajectories (Pauly et al., in press). Thus, an 
investigation of physiological linkage in older couples promises deeper 
insights into health-relevant processes than might be obtained in in-
vestigations of individuals’ physiology (i.e., when treating individual 
cortisol levels as though they exist in a social vacuum). This paper uses 
repeated assessments of older couples’ cortisol (and the covariation 
therein) to measure the interconnectedness of partners’ physiological 
systems. Situating cortisol synchrony as a micro-social dynamic within 
its broader socio-political context on a macro level (L-R political spec-
trum) allows us to shed light on micro-macro links important for social 
health dynamics in old age. 
Data were obtained from 160 older couples residing in 13 different 
German federal states, who also participated in the Socio-Economic 
Panel (SOEP; Gerstorf et al., 2008; Wagner et al., 2007). Germany rep-
resents a particularly interesting case to study the targeted phenomenon 
because its current political system emerged out of the combination of 
two different political units, a socialist system and a capitalist system. 
Partly because of this fact, Germany has a diverse multiparty system 
(Abedi, 2017). Comparing cortisol synchrony in couples residing in 
different German federal states, this study is particularly well suited to 
address whether differences in cortisol synchrony were related to the 
L-R political orientation in their respective federal state of residence. We 
chose to focus on state-level political context, rather than on 
individual-level political orientation, because (1) federal politics may 
shape structures relevant to couple dynamics independent of in-
dividuals’ own political views and (2) because this measure may offer 
the benefit of being less influenced by response bias as compared with 
self-reported political views. Statistical models controlled for several 
covariates that have been linked with cortisol secretion, including per-
son characteristics such as age, gender, body mass index, and education, 
as well as time-varying factors including time since waking and food 
1 We would like to point out that the L-R scale, which is predominantly used 
in Western European countries, is conceptually closely related to the liberal- 
conservative scale, which is predominantly used to describe politics in Anglo- 
American countries. For the purpose of this manuscript and in light of study 
data originating from Germany, we focus on the L-R political spectrum. 
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intake (Strahler et al., 2017). Contextual effects were disentangled from 
individual-level effects by also controlling for individuals’ own ratings 
of their L-R political orientation. 
2. Methods 
2.1. Participants 
Data were obtained from 160 heterosexual older couples aged 56–89 
years (Mage = 72.3 years, SD = 5.8; 16% with university degree) who 
were part of a German representative longitudinal study, the German 
Socio-Economic Panel (SOEP; Headey et al., 2010; Wagner et al., 2007), 
and participated in an additional 7-day daily life assessment module. 
Out of 174 participating couples, 41 couples were part of the SOEP 
Innovation Sample (Richter and Schupp, 2015) and took part in the 
study as a pilot project in 2016/2017. Following the successful pilot, an 
additional 133 couples were recruited from the SOEP-Core Sample in 
2018. To be eligible for participation, couples had to live in the same 
household, have health data from at least three previous SOEP surveys, 
have sufficient command of the German language to complete the study, 
and be able to read newspaper size print and hear an alarm clock. From 
the original sample of 174 couples, six couples dropped out, question-
naire data of two couples were lost, and cortisol data of six couples were 
missing or excluded because participants had health conditions or were 
taking medication that produced anomalous cortisol profiles. Partici-
pants in the final sample of 160 couples reported good to moderate 
physical health (M = 3.5, SD = 0.8; on a 1 = “very poor” to 5 = “very 
good” scale) and had been in a relationship with their partner for, on 
average, 47.3 years (SD = 11.6, range: 4.2–65.8). Couples resided in 
locations spread out across 13 of the 16 German federal states (M = 12.3 
couples per federal state, SD = 13.1). Participants received up to 100 € as 
compensation for completing the study, contingent on the number of 
completed daily assessments. All participants gave written informed 
consent. The data collection was ethics approved by the Humboldt 
University of Berlin, Germany, and this data analysis by the University of 
British Columbia, Canada. 
Power analysis was conducted using the SIMR package (Green and 
MacLeod, 2016). We assumed small effect sizes for fixed effects of pre-
dictors of interest and control variables (0.1), except for the effect of 
time since waking, which was estimated to be moderate to strong (0.4). 
Effects for random intercepts on the person and couple level and the for 
the random slope of cortisol synchrony were also estimated to be small 
(0.1). Using 1000 simulations for 7 daily cortisol samples on 7 days of 
320 individuals nested within 160 couples (two-tailed test, α = 0.05), 
there was 97.2% power to detect cortisol synchrony in couples and 
96.8% power to detect a moderating effect of L-R political context. 
2.2. Procedure 
Upon entering the SOEP sample, each participant completed a bio-
graphical questionnaire covering information on life history up to the 
first SOEP interview. Afterwards, participants took part in yearly face- 
to-face interviews conducted by employees of Kantar Public (Munich, 
Germany), an institute for political and social research. Questionnaires 
were mainly identical each year and covered a broad range of social, 
cultural, and economic topics. In addition to their usual participation in 
the SOEP, this sample of couples also completed a micro-longitudinal 
protocol, wherein they answered short questionnaires on tablets and 
provided saliva samples up to 7 times a day over a period of 7 consec-
utive days. Additional background and psychosocial information was 
assessed at the start and end of the 7-day period. Adherence to the daily 
protocol was high (M = 48.1 out of 49 scheduled cortisol samples, range: 
40–49), in part because an interviewer contacted the participants on Day 
2 to clarify any questions. Participants rated the study period as rela-
tively typical of their daily lives (M = 4.1, SD = 1.1, on a scale from 1 =
“not at all typical” to 5 = “very typical”). 
2.3. Measures 
2.3.1. Cortisol 
At seven times each day (waking, waking plus 30 min, 10 a.m., 1 p. 
m., 4 p.m., 7 p.m., 9 p.m.), participants completed brief questionnaires 
on a tablet and provided saliva samples. Participants were instructed to 
take a synthetic stick out of a tube (Salivettes; Sarstedt, Germany) 
labeled with time point and day of study, place it in their mouth, roll it 
around until it was saturated with saliva for at least 2 min (while 
completing the questionnaire), and then put it back into the tube. They 
were asked not to engage in physical activity, take a cold shower, brush 
their teeth, eat breakfast, smoke, consume caffeine or alcohol, or fall 
back asleep until they completed the second morning assessment. In the 
electronic questionnaires, participants recorded the number that was 
written on the sample label. This information was used to correct any 
accidentally swapped samples before analysis. Each participant received 
two additional tubes in case they lost a stick or accidentally dropped it 
on the floor. Participants were instructed to keep saliva samples in their 
personal fridge, freezer, or at another cool location. At the conclusion of 
the 7-day period, samples were retrieved by interviewers and stored at 
− 31 ◦C until cortisol assays were performed by the Dresden LabService 
GmbH, Germany (Prof. Clemens Kirschbaum). After thawing, samples 
were centrifuged at 3000 rpm for 5 min. Salivary cortisol concentrations 
were measured using a commercially available chemiluminescence 
immunoassay with high sensitivity (IBL International, Hamburg, Ger-
many). Inter- and intra-assay variation was below 9% and the lower 
limit of sensitivity was 0.11 nmol/L. Prior to analysis, cortisol values 
were log-transformed to obtain a normalized score distribution (M =
0.65 log10nmol/L, SD = 0.47). 
2.3.2. Federal L-R political context 
Data from the Manifesto Project and voting results from the 2017 
German federal election were used to assign each German federal state a 
score on the L-R ideological space. The Manifesto Research on Political 
Representation (MARPOR) has been analyzing and coding the mani-
festos of over 1000 parties from over 50 countries since 1945, and their 
data are freely available online (Volkens et al., 2019). The project uses a 
coding scheme to measure each party’s relative emphasis on a list of 56 
policy content categories (Laver and Budge, 1992). Information on 13 
topics each representing ‘left’ and ‘right’ politics is extracted and used to 
estimate a relative position on the L-R dimension for each party (Budge, 
2013; for details see Online Supplement 1). This L-R scale has been 
widely used in research and validated across different contexts (Pen-
nings, 2011; Volkens et al., 2009). L-R data based on manifesto infor-
mation of the 2017 German federal election were available for the six 
German parties elected into parliament (Bundestag), ordered by their 
position on the L-R spectrum: The Left (− 41.91), Social Democratic 
Party of Germany (− 21.44), Alliance 90/The Greens (− 21.06), Free 
Democratic Party (+ 0.58), Christian Democratic Union/Christian Social 
Union (+ 2.76), Alternative for Germany (+ 17.43).2 Manifesto coding 
for the respective parties showed acceptable inter-rater reliability 
(Krippendorff’s alpha = .74). The percentages of party endorsement in 
each federal state from the 2017 election were multiplied with the L-R 
index of the respective party and averaged to create a federal level L-R 
score (M = − 7.59, SD = 1.86; min: − 11.43 for Hamburg; max: − 4.79 
for Saxony). Fig. 1 displays the allocation of the six German parties and 
13 German federal states on the L-R scale. 
2 For comparison, the L-R scores for the Democratic Party and the Republican 
Party for the 2016 US election were − 20.58 and 32.97, respectively. 
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2.3.3. Person-level covariates 
Information on participants’ age, gender, body mass index (height, 
weight), and education was collected during the face-to-face interview.3 
Individual-level L-R political orientation was measured in 2014 (and not 
in following years) by asking participants to rate their own political 
views on a scale from 0 (completely left) to 10 (completely right). Par-
ticipants in this study had individual L-R orientation of, on average, 4.83 
(SD = 1.53) on the 0–10 scale.4 
2.3.4. Time-varying covariates 
At each momentary assessment point, participants reported whether 
they had consumed food, alcohol, caffeine, or nicotine, taken medica-
tion or other drugs, taken a cold shower, brushed their teeth, or engaged 
in physical activity in the past hour. The questionnaires during the day 
(3–7) additionally asked whether participants had taken a nap in the 
past hour. In preliminary analyses, all momentary covariates were 
examined for possible relations to the cortisol values. Only prior food 
intake showed a significant association and was thus included as a co-
variate in subsequent models, along with time since waking and time 
since waking squared to account for cortisol’s diurnal rhythm. 
2.4. Statistical analyses 
The nested data structure (momentary assessments nested within 
individuals nested within couples) was accommodated using a multi-
level modeling framework. Cortisol showed considerable variability 
within (88%) but not across (0%) days, thus day level was not included. 
Data were prepared for analysis by separating partners’ cortisol scores 
into a time-varying (fluctuations) component and systematic diurnal 
trends. Specifically, for each momentary cortisol assessment, a partner 
cortisol deviation score was calculated as the difference between the 
partner’s usual cortisol level for that time of day and that specific 
assessment. These deviation scores were then used as predictors in a 
three-level multilevel model designed to examine differences in couples’ 
cortisol synchrony and how they were related to federal-level L-R po-
litical context. 
Specifically, 




tic + β4icPriorFoodtic + etic
(1)  
where the repeated measures of cortisol obtained at occasion t from 
person i who is part of couple c, logCortisoltic, are modeled as a function 
of person-specific coefficients that indicate expected waking cortisol, 
β0ic (intercept); extent of cortisol synchrony, β1ic; relations with time- 
varying covariates, β2ic to β4ic; and residual error, etic, that is assumed 
to be normally distributed with standard deviation σe. The person- 
specific coefficients are in turn modeled as a function of person-level 
and couple-level variables. Specifically, 
β
0ic = γ00c + γ01cAgeic + γ02cGenderic + γ03cBMIic
+γ
04cEducationic + γ05cIndividualLRPoliticsic + u0ic
(2)  
β
1ic = γ10c (3)  
β
2ic = γ20c (4)  
β
3ic = γ30c (5)  
β
4ic = γ40c (6)  
and 
γ
00c = δ000 + δ001FederalLRPoliticsc + v00c (7)  
γ
01c = δ010 (8)  
γ
02c = δ020 (9)  
γ
03c = δ030 (10)  
γ
04c = δ040 (11)  
γ
05c = δ050 (12)  
γ
10c = δ100 + δ101FederalLRPoliticsc + v10c (13)  
γ
20c = δ200 (14)  
γ
30c = δ300 (15)  
Fig. 1. Placement of German political parties and federal states on the Left-Right Scale. SPD = Social Democratic Party of Germany. FDP = Free Democratic Party. 
CDU/CSU = Christian Democratic Union/Christian Social Union. AfD = Alternative for Germany. 
3 We also estimated a series of follow-up analyses controlling for smoking 
status, comorbidities, use of corticosteroid medication, and each person’s 
intraindividual cortisol variation. Reported findings do not change. 
4 Data on individual L-R political orientation were not available for six in-
dividuals. Missings were replaced using single imputation. Findings do not 
differ if these individuals and their partners are excluded from models. 
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γ
40c = δ400 (16)  
where the δs are sample-level intercepts and associations, u0ic are re-
sidual unexplained between-person differences that are assumed to be 
normally distributed with standard deviation σu0, and v00c and v10c are 
residual unexplained between-couple differences that are assumed to be 
independent and normally distributed with standard deviations σv00 and 
σv10. To prevent convergence failure, the correlation between random 
intercept and slope (rv00v10) was not specified. Of specific interest for our 
research questions are parameters δ100, which indicates the prototypical 
extent of cortisol synchrony in these older couples, and δ101, which in-
dicates how differences in cortisol synchrony are related to federal-level 
differences in L-R political context. First, we fit a model (Model A) that 
examined cortisol synchrony, taking into account all control variables. 
Second, we fit a model (Model B) where the federal L-R political context 
variable was added as a predictor of cortisol synchrony (Eq. 13). 
All models were estimated using the lme4 package in R (Bates et al., 
2015) using restricted maximum likelihood estimation and with missing 
data treated as missing at random. Time since waking was scaled in 
hours with 0 reflecting wake time. Prior food intake (0 = no prior food 
intake, 1 = prior food intake), gender (0 = male, 1 = female), and ed-
ucation (0 = no university degree, 1 = university degree) were left 
uncentered; parameter estimates thus refer to the reference category. 
Age, body mass index, individual L-R political orientation, and federal 
L-R political context were centered at the sample mean so that the 
parameter estimates describe effects for a prototypical older male in the 
sample. 
3. Results 
Table 1 displays descriptive statistics and inter-correlations of cen-
tral study variables. On a bivariate level, greater cortisol synchrony was 
linked with a more right-oriented federal level L-R context (r = .19, 
p < .001). Older participants had a lower body mass index (r = − .18, 
p < .001), more likely had a university degree (r = .13, p = .017), and 
reported more right-oriented political views (r = .19, p < .001). Par-
ticipants with a university degree had a lower body mass index 
(r = − .13, p = .017) and higher cortisol levels (r = .11, p = .047). Male 
partners were older, t(159) = 7.1, p < .001, more likely had a university 
degree (χ2 = 6.1, p = .014), and exhibited higher average cortisol levels 
than their female partners, t(159) = 2.8, p = .005. There were no sig-
nificant gender differences in individual L-R political orientation, t 
(154) = − 0.1, p = .920. 
3.1. Cortisol synchrony and federal L-R political context 
As can be seen in Table 2, Model A, the prototypical older couple 
exhibited cortisol synchrony, as hypothesized (δ100 = 0.03, SE = 0.01, 
p < .001).5 Cortisol fluctuations were not significantly related in 
randomly paired partners (δ100 = 0.01, SE = 0.01, p = .263). There was 
no significant association between cortisol levels and individual L-R 
political orientation (δ050 = 0.01, SE = 0.01, p = .689) or federal L-R 
political context (δ001 = − 0.01, SE = 0.02, p = .410). However, as ex-
pected, cortisol synchrony was moderated by couples’ federal L-R po-
litical context (δ101 = 0.01, SE = 0.00, p = .015). As illustrated in Fig. 2, 
couples showed greater cortisol synchrony if they lived in a federal state 
that was placed further right on the L-R political spectrum. Cortisol 
synchrony was not moderated by individual L-R political orientation 
(δ110 = 0.00, SE = 0.00, p = .502). 
The political context variable reduced unexplained variability in 
cortisol synchrony between couples by 8.5% (Pseudo-R2) and Model B 
provided a significantly better fit to the data than Model A (χ2(1) = 5.92, 
p = .015). In Model B, the fixed effects explained 57.7% of the overall 
variance in cortisol and the fixed and random effects together explained 
70.3% of the overall variance in cortisol. 
3.2. Follow-up analyses 
Pushing beyond what we initially aimed to investigate and gener-
ating ideas for future research, we conducted additional follow-up an-
alyses to identify whether other features of the federal states in which 
the participants lived might correlate with everyday couple dynamics. 
Specifically, we checked if religiosity, indicators of dyad functioning 
(divorce, paternity leave), and socio-economic factors (poverty, unem-
ployment) were associated with cortisol synchrony. Whereas cortisol 
synchrony was unrelated to religiosity (percentage of individuals paying 
church taxes; δ101 = 0.00, SE = 0.01, p = .868), couples showed greater 
cortisol synchrony in federal states with lower rates of divorce (δ101 
= − 0.02, SE = 0.01, p = .024), in federal states in which more fathers 
receive parental allowance (δ101 = 0.02, SE = 0.01, p = .005), in federal 
states with lower poverty risk (δ101 = − 0.02, SE = 0.01, p = .016), and 
in federal states with lower rates of unemployment (δ101 = − 0.01, 
SE = 0.01, p = .029). Thus, it seems that indicators of family values (less 
divorce, more paternity leave) as well as economic markers (less 
poverty, less unemployment) were related to cortisol synchrony in our 
older couple sample. Furthermore, we explored associations of cortisol 
synchrony with personality (as measured with the with Big Five In-
ventory; Benet-Martínez and John, 1998). We found that participants 
who scored higher in openness to experience exhibited lower cortisol 
synchrony with their partner (δ110 = − 0.02, SE = 0.01, p < .001). 
Cortisol synchrony was not significantly associated with extraversion 
(δ120 = 0.01, SE = 0.01, p = .197), neuroticism (δ130 = 0.00, SE = 0.01, 
p = .528), conscientiousness (δ140 = − 0.00, SE = 0.01, p = .543), or 
agreeableness (δ150 = 0.00, SE = 0.01, p = .821). 
4. Discussion 
The current study set out to investigate how different political con-
texts may be associated with everyday biopsychosocial dynamics in 
older couples. Specifically, we aimed to link the extent to which couples 
covary in their day-to-day cortisol fluctuations (cortisol synchrony) with 
differences in their socio-political environment (location of the resi-
dential federal state on the L-R political spectrum), controlling for in-
dividuals’ own political orientation. We found that, on average, older 
couples exhibited cortisol synchrony. Furthermore, cortisol synchrony 
was linked with the federal political context in such a way that couples 
residing in federal states further right on the L-R political spectrum 
showed more pronounced cortisol synchrony than couples residing in 
federal states that were further left. 
4.1. Everyday biopsychosocial dynamics: cortisol synchrony in older 
couples 
We build on initial evidence that interrelated biopsychosocial dy-
namics are present in old age (Pauly et al., 2020) by demonstrating that 
older partners’ everyday cortisol secretions were linked. In moments 
when one partner’s cortisol was elevated, the other partner’s cortisol 
tended to be elevated, too. Previous research has demonstrated that 
cortisol synchrony can be an indicator of how closely the physiological 
systems of two individuals are linked but that such close physiological 
linkage is not per se “better” (Liu et al., 2013; Timmons et al., 2015). 
Instead, its implications need to be seen in context. For example, prior 
studies found that greater cortisol synchrony is associated with more 
marital strain and disagreement in young to middle-aged hotel man-
agers and their partners (Liu et al., 2013) and with partner aggression in 
low-income parents (Saxbe et al., 2015). These studies emphasize that 
synchrony in markers of physiological arousal could be indicative of a 
maladaptive pattern of escalating each other’s stress responses under 
5 Cortisol synchrony was not moderated by gender and the estimated cortisol 
synchrony coefficient for males and females was identical (δ100 = 0.03). 
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Table 1 
Means, standard deviations, and intercorrelations of central study variables (N = 320 participants, 160 couples).  
Variable Female Mean (SD) Male Mean (SD) 2 3 4 5 6 7 
1. Age  71.14a (5.94)  73.48a (5.51)  −.18**  .13*  .05  −.03  .19**  .04 
2. Body mass index  26.35 (5.41)  27.41 (4.07)    −.13*  .01  −.03  −.05  −.07 
3. Education (1 = university degree)  0.11a  0.21a      .11*  −.00  .04  .06 
4. Log10 cortisol  0.63a (0.47)  0.67a (0.47)        −.05  .04  −.07 
5. Cortisol synchrony 0.03 (0.04)          .06  .19** 
6. Individual L-R political orientation  4.82 (1.46)  4.84 (1.60)            .06 
7. Federal L-R political context –7.23 (1.49)             
Note. SD = standard deviation. L-R = left-right. 
* p < .05. 
** p < 0.01. 
a Male and female partners significantly differ on these variables. 
Table 2 
Results from multilevel models examining cortisol levels (log10 nmol/L) using restricted maximum likelihood estimation (N = 320 participants, 160 couples).   
Model A Model B 
Variable B (SE) 95% CI p B (SE) 95% CI p 
Fixed Effects           
Intercept, δ000  2.40 (0.03) [2.34;2.46]  < .001  2.40 (0.03) [2.34;2.46]  < .001 
Time since waking, δ200  ¡ 0.18 (0.00) [¡ 0.19;¡ 0.18]  < .001  ¡ 0.18 (0.00) [¡ 0.19;¡ 0.18]  < .001 
Time since waking squared, δ300  0.00 (0.00) [0.00;0.00]  < .001  0.00 (0.00) [0.00;0.00]  < .001 
Prior food intake, δ400  ¡ 0.05 (0.01) [¡ 0.07;¡ 0.03]  < .001  ¡ 0.05 (0.01) [¡ 0.07;¡ 0.03]  < .001 
Age, δ010  0.00 (0.00) [−0.00;0.01]  .305  0.00 (0.00) [− 0.00;0.01]  .305 
Gender, δ020  ¡ 0.07 (0.03) [¡ 0.14;¡ 0.01]  .032  ¡ 0.07 (0.03) [− 0.14;− 0.01]  .032 
Body mass index, δ030  − 0.00 (0.00) [− 0.01;0.01]  .552  − 0.00 (0.00) [− 0.01;0.01]  .552 
Education, δ040  0.07 (0.06) [− 0.04;0.18]  .227  0.07 (0.06) [− 0.04;0.18]  .227 
Individual L-R political orientation, δ050  0.01 (0.01) [− 0.02;0.03]  .689  0.01 (0.01) [− 0.02;0.03]  .689 
Federal L-R political context, δ001  − 0.01 (0.02) [− 0.04;0.02]  .410  − 0.01 (0.02) [− 0.04;0.02]  .410 
Partner cortisol deviation, δ100  0.03 (0.01) [0.02;0.05]  < .001  0.03 (0.01) [0.02;0.05]  < .001 
Partner cortisol deviation x federal L-R political context, δ101       0.01 (0.00) [0.00;0.02]  .015 
Random Effects           
Intercept person, σu0  0.28 [0.24;0.31]  < .001  0.28 [0.24;0.31]  < .001 
Intercept couple, σv00  0.22 [0.16;0.26]  < .001  0.22 [0.16;0.26]  < .001 
Partner cortisol deviation, σv10  0.06 [0.05;0.07]  < .001  0.06 [0.05;0.07]  < .001 
Model Fit           
Deviance  25787     25782    
Note. B = unstandardized regression coefficient. SE = standard error. CI = confidence interval. L-R = left-right. Gender was coded 0 = male, 1 = female. Education 
was coded 0 = no university degree, 1 = university degree. Bold font denotes significant regression coefficients. Models are based on 15,232 cortisol values nested 
within 320 participants. 
Fig. 2. Illustration of cortisol synchrony for a federal political context further left (− 1 SD) and further right (+ 1 SD) on the L-R political scale.  
T. Pauly et al.                                                                                                                                                                                                                                   
Psychoneuroendocrinology 124 (2021) 105082
7
conditions of high stress or in newly formed units (Levenson and Gott-
man, 1983). Other studies, however, suggest that greater cortisol syn-
chrony may also indicate dyads’ mutual downregulation of 
physiological arousal, social bonding, and empathic processes (Ditzen 
et al., 2008; Engert et al., 2014; Pauly et al., 2020). Under conditions of 
low stress or high relationship satisfaction, cortisol synchrony may thus 
be indicative of positive relationship functioning (Timmons et al., 2015). 
Consequently, we emphasize that the current study describes how dif-
ferences in couples’ cortisol synchrony were related to socio-political 
context, without implying anything about whether greater interdepen-
dence in cortisol levels is indicative of better or worse dyadic 
functioning. 
4.2. Everyday biopsychosocial dynamics occur within a broader socio- 
political context 
Findings indicate that the extent to which cortisol synchrony occurs 
may vary across the socio-political contexts in which couples live. Spe-
cifically, it seems to be relevant whether they reside in a state that is 
governed by more left- or right-oriented politics: Couples living in a 
German federal state located further right on the L-R political spectrum 
demonstrated greater synchrony in HPA axis activity in their daily lives 
than couples living in a state located further left on this spectrum. Of 
note, ratings of the 2017 German election manifestos placed German 
political parties on a spectrum of − 42 (‘The Left’) to + 17 (‘AfD’) and L- 
R scores of German federal states ranged from − 11 to − 5. For com-
parison, the Manifesto Project rated the US Democratic Party as − 21 
and the US Republican Party as + 33 in the 2016 election (Volkens et al., 
2019). 
How might the socio-political context get ‘under the skin’ and shape 
everyday biopsychosocial couple dynamics in older adults? The trans-
active goal dynamics theory (Fitzsimons et al., 2015) proposes that 
interdependence in romantic partners may emerge from (1) opportunities 
for interdependence and (2) motivation for interdependence. The 
socio-political context may influence opportunities for synchrony in older 
couples in several ways. First, politics may shape older couples’ socio-
economic environment. Indeed, follow-up analyses showed that syn-
chrony was greater in federal states with lower rates of poverty and 
unemployment. For example, more affluent older couples may less likely 
experience stressors that uniquely affect one partner such as one mem-
ber of the couple having to engage in part-time work, eliciting asyn-
chronous cortisol responses (Chandola et al., 2018). Second, politics also 
shape investments in structures supporting families such as social ser-
vices (Dykstra, 2018). If physical care can be taken over by pro-
fessionals, this may leave more room for older partners to engage in 
other, non-instrumental interactions (Lyons and Zarit, 1999). Conse-
quently, if a couple is able to employ an external nursing service this 
may help prevent decreases in synchrony that could go along with 
couple dynamics shifting to a caregiving, rather than a romantic rela-
tionship (Chen, 2019, March). Policies promoting aging in place 
including nursing support, financial aids for home renovations to 
accommodate functional limitations (e.g., adapted bathtub), or laws 
requiring new buildings to contain apartments that are fully accessible 
may also promote autonomy and enable older couples to remain in a 
shared living environment for longer, thereby facilitating synchrony 
between partners. 
The socio-political context may also shape couples’ motivation for 
interdependence. Follow-up analyses indicated that couple synchrony 
was greater in federal states with lower divorce rates and in those in 
which more fathers received parental allowance. Right-oriented ideol-
ogy tends to be associated with traditional family values (Caprara and 
Vecchione, 2018; Thorisdottir et al., 2007). In Germany in particular, 
the major parties located on the center-right (Christian Democratic 
Union/Christian Social Union) lean towards a prioritization of family 
issues based on a Catholic and Protestant tradition (Rosenberg, 2019). 
This might mean that greater attention is paid to the couple relationship, 
as compared with relationships to other, non-related, network members 
such as friends (Waytz et al., 2016), potentially resulting in greater 
interconnectedness between romantic partners. Empirical evidence for 
the notion that social network orientation might play a role comes from 
our follow-up analyses, associating higher cortisol synchrony with lower 
openness to experience. Lower openness to experience, in turn, has been 
linked with both less diverse social networks and more right-oriented 
political views (Jost, 2017; Selden and Goodie, 2018). Individuals 
who define themselves more through the couple relationship may also 
exhibit greater self-other overlap with their partner, which has been 
shown to foster dyadic synchrony (Galinsky et al., 2005). Yet, it still 
needs to be determined whether cortisol synchrony can be used as an 
objective indicator of interdependence in romantic relationships. Future 
studies might assess closeness, self-other overlap, or social network 
composition to demonstrate the construct validity of synchrony. In 
summary, the socio-political context, operationally defined by the L-R 
political spectrum, may shape everyday physiological dynamics in older 
couples through (1) laws, policies, and environments promoting or 
hindering opportunities for synchrony and (2) prevalent norms and social 
preferences underlying differences in motivation for synchrony. 
Contrary to the federal L-R political context, individual L-R political 
orientation was not significantly associated with cortisol synchrony. 
There may be several explanations for this unique moderation of the 
contextual level. First, the legislative framework and budget spending 
decisions with potential implications for couple dynamics are shaped by 
federal governments in Germany. Second, social comparison and social 
desirability biases may have confounded the individual L-R measure. 
Two individuals with similar political views may locate themselves on 
different places on the L-R scale to the extent that their L-R self- 
judgment may be influenced by comparisons of their own political 
views with dominating political attitudes in their immediate surround-
ing. Furthermore, individuals were asked to provide the L-R self-rating 
during an in-person interview. Thus, participants may have less likely 
endorsed ratings on the extreme left or extreme right end of the scale to 
conform with socially desirable norms. Using objective data on voting 
behavior to quantify the federal L-R political context in the current study 
may have prevented the influence of such self-report biases. 
4.3. Strengths, limitations, and future directions 
Strengths of the current study include (1) combining the socio- 
political context with everyday biopsychosocial dynamics in older 
couples, (2) the use of a geographically diverse sample residing in 
different regions across Germany, (3) the use of cortisol as an objective 
marker of physiological arousal, and (4) daily life assessments that 
strengthen the ecological validity of findings. However, our methodo-
logical approach does not allow us to draw any causal conclusions. The 
findings do not indicate whether socio-political context may shape 
couple dynamics or whether couples with certain interpersonal dy-
namics prefer to live in particular socio-political contexts. Future 
research tracking cortisol synchrony over the long-term should investi-
gate changes in synchrony that co-occur with changes in public policies 
or elected parties. Furthermore, daily life research should be combined 
with experimental methods to examine mechanisms of the synchrony- 
political context link. For example, cortisol synchrony could be 
measured during couple interactions when family values are made 
salient in a laboratory task. We would expect romantic partners to show 
greater interconnected cortisol fluctuations during an interaction task 
(e.g., sharing a personal concern) after family values were primed, as 
compared with couples who received no such priming. 
Couples in the current study had to have completed SOEP ques-
tionnaires for at least three previous years. Thus, this sample is 
comprised of older couples who were committed to contribute to a time- 
intensive longitudinal study. They had relatively high relationship 
satisfaction and had been with their partner for an average of 47 years 
(minimum 4 years). We therefore cannot know if findings generalize to 
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older couples in new relationships and to those with lower relationship 
quality. Furthermore, participants in this sample were relatively healthy 
and displayed mainly intact HPA functioning, as indicated by preserved 
diurnal cortisol profiles. Thus, we also do not know if findings generalize 
to older couples with severely dysregulated neuroendocrine function or 
major health conditions. Additionally, there have been tremendous 
shifts in gender dynamics and family structures over the past decades, 
with a rise in non-traditional family forms, increases in female work-
force participation, and the reduction of gender-stereotyped expecta-
tions (Settersten, 2018). Consequently, we do not know if the present 
findings will apply to subsequent cohorts of older couples. 
All German federal states were located on the left side of the L-R 
political spectrum. Thus, it remains to be determined how a political 
context above 0 on the L-R scale may be linked with everyday couple 
dynamics. Extending the current findings, couple synchrony should also 
be investigated with respect to other indicators of the broader socio- 
political context, including individualistic/collectivistic values and 
predominant conceptions of romantic relationships. For example, one 
could compare cortisol synchrony of couples in countries in which unit- 
formation is based on romantic love as compared with arranged mar-
riages (Randall et al., 2011). 
5. Conclusions 
The larger societal context in which smaller social units such as older 
couples live may shape the nature of daily interpersonal dynamics. The 
current study aimed to situate the extent to which older romantic 
partners covary in their everyday life cortisol levels (cortisol synchrony) 
within its socio-political context. Specifically, we found that cortisol 
synchrony was more pronounced in couples who lived in a federal state 
located further right on the L-R political spectrum. The political context 
may shape couple dynamics through creating opportunities for inter-
dependence in romantic partners, and through influencing motivations 
for such interdependence. Failing to consider the socio-political context 
and upstream factors when looking at health-relevant biopsychosocial 
dynamics in old age carries the risk of neglecting important factors that 
contribute to such processes. 
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